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Abstract of JP2000357587 
PROBLEM TO BE SOLVED: To obtain an EL 
display device with easy manufacture, 
eliminating the influence of moisture or the like 
to the utmost, less deterioration with the lapse 
of time, and capable of keeping the initial 
performance for a long time by arranging 
strontium hydride or calcium hydride and 
strontium hydride as a drying agent within an 
airtight case in a non-contact state with an 
organic EL structure. SOLUTION: This organic 
EL display device has a sealing plate 3 
arranged on an organic EL structure 4 stacked 
on a board 1 with a specified gap kept; a 
spacer arranged in a connecting part of the 
sealing plate 3 to the board 1 at a specified 
distance between the sealing plate 3 and the 
board 1 ; and a sealing adhesive 2 for fixing the 
sealing plate 3 and sealing the organic EL 
structure. A drying agent 6 of SrH2 or CaH2 is 
arranged within the sealed space in a non- 
contact state with the organic EL structure 4, 
and inert gas such as Ar, He, or N2 is sealed 
as sealing gas. The drying agent 6 may be 
arranged in a recess installed in the sealing 
plate 3, and may be fixed with a gas or water 
vapor permeable film sheet 5 or the like. 
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Sfc. EfcJIIU- MS5- 1 0 Onm/min . «t#tC 1 0-5 
Onm/min ©SEHWSH.*. 
[0 04 5 ] *fiiA*S»B©«3H:. ^+-&A£+ 
»ff x. 5 -J£KU:©» 3 1 T ft tffi < . 1 nda±. Jff * 
0<«3nmfcU:iTftU:<U>. *fc. *©±IM«Ctt*> 

tcMR«ttb>#. o*> wwi3~5oomiSSirti 
tt«fct,>. 

[0046] *ft93©#ttE L *■?■«. m^&A^S© 
SHW^fiiKSft. *J3WBI©sWb&i|»Jt;*ft. Sl^ffi 

©ffiSSSl*. A 1 . A 1 *iJ:CfiB£&JS (fc/cOT i 
. T i *fc«Sfb**> (T i N) ©(,»rtirt» 

*ti-en«B»B*«:j!>ft < it. A 1 : 9 0-1 
0 0at%. T i : 9 0-1 0 0at%. T i N : 9 0-1 

0 0 nDl%Sa$WSn-CC>SCi*s»SOC». Sfc. 
2«JLhffll,»Si*CDiR^Jtttfi6*r*S*«. A 1 iT 

1 ©S^rtJ, T i ©£W»* 1 0 a&i&LTimt 1/ 

c». 1 . A 1 fe^tf&ff&JRtl. &%©£K*fl 

*I4#*<. »±«ior©a**«^:»^. T i Ntt. 
*©fl?WHMUSa»6 1 0X8l£flmts-Cl>T6J:t>. 
S6«C. A 1 *£OcaS&jII©&&M:. WC 
Sc. Nb. Zr, Hf, Nd. Ta, Cu. Si, C 
r. Mo. Mn. Ni, Pd. P t toJctfW**. »* 
L<«cne>©MltA«l OatXSTF. S6K#*i;<U: 
5atHJ£lT. »«yflF*b<tt2atf<fe(Td*t"C(,»rt 
J:l>. ®»£fl5©2tfr*tf4>&l.»«£> iE^MibT^ 
tt 3 tf fc*£©iWWKatt Ttf <=> ft S . 

[0047] mm%m<D& <*«. *?-aAi»*&MS 

U *^l«*5tMi^«fflf*tt©i!A%l»±-r43li: 
». -SW±©/I? £ "f fttfcfc < . »S 0 < » 5 0 nmW 
±. S 6CCfrP£ L < tt 1 0 0 nmfeLt. meat a 0 < tt 1 
0 0-1 0 0 0 nm©Effi*iJ?$ StS^fiJl#9IT 

sussm-aws <nr>xLif.\ »**s t ©»«**+ 

^S)l©j£^At < ftZtcto. h©fiSg 

t£->xL$'). set-, ieeasiurtsfifes 
*m*.KS©R»#*t»fc«>«:Bi 

aan*K < . C *l£J| 5 Jg£tCttil3 10 0-500™ 
IMS. *©ffe©E8«ffi£0ratt3ftSl»£«:ttl 
0 0-3 0 OnmUgT**. 
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[0 048 ] «*&A*Si£«*ffiiS:eM*fc£ft© 
JS? iOtB, 1${C*i||Ett&l,»#. ii^ l 0 0 - 1 0 0 
0nmggi-ffttm>. 

[0 049] ra&Er&tc. sEfisaasKiinx.r. s 

iO, 9©*gfttt&. f7n>, !SJK£Sti7Wt£jR 
t>. fi^tt»9irt*aiH-c*-3rtJ:<. SSM© 

Ji3tt5o~i 2oo™eair4. ^fiu. tfria© 

io a. PECVD^KJ:gj&iS*-ft««fct». 

( o o 5 o i m*(om®mpim(DmtzM<- 
©fRA*K <?!:©«:. mz<D&±mm%tt*m^z. a 

5*S9©S±««:«»t,«M-r*. #?xfifcWct 

1005 1 1 WC. *$WB© E L JtfRCRW 5 ft 

[0 052] (E?l) fccfc<>'^©& 

Am *ft6©Hft»«*t #-*£«*©««£«: «fc 
20 0iftjS?ft4fiR3«*flM8**r4. $BW«ctt. it© 

[oo53] *-^ttAn»aii«. *-^aA«a*% 
©*-;u©i£A*sscc-r3att. *-**3ee«c*a 

^aAHiiMBfJ. H«fi*>6©« : f©aA*S»«:-r 

^>ta*g?:*-rst©-c*)S. ch6©»t. «&uca 

30 ««MtS«. 

[0054] |%7fejf©Jl$, *-^aA^KUf©il3fc 
. J:C«l^$Alft3»©flCS-tt. WOMHIShft-t»4«.-.»- — 
fi£&ffi«Cj:ortlltt4#t. a^5-5 0 0nnrfig. 1$ 
(CI 0-3 0 0nmir4Ci#J?Sb<.>. 
[0 05 5 ] *-;uaAiw^©/13*ScfcV^aA^ 
j^©^$«. TM^-IUei(«©RtHcj:«Ai. 
Jl©J»3ilBFSS*fcttl/l 0-1 OfSHgiTtttf 

«t(,>. * - ju^ /c^a^©^^ ©aA/i t tftmm t%9t 

VZtfr&it, aAJi« 1 r*nW±. »a«tt 1 rwfeLhiT 
40 50WSb^„ C©i*©&AJS. ^ii^©il$©± 
Ett. ffl», i£AJSr5 0 Onn^g. ^j3USr5 0 0 nra 
SS-c^s. c©«t9«cWiK:oc»rtt. aAfSiiS?: 
2H^5i#tHi;-C*5. 
[0 0 5 6] *£93©«aE LSS^ISjftJBKB. Ifepfe 

<z>«fc^3Ccm*tt«j»i tra. witf . itHise 3-2 

64 69 2^«KH,Tv3hrc>S«fc5ttfl:£«l. «i 

tf+tJ";^. x*'j;b*fe*3i©{i:£tt 

50 'JX (8- + y'J/7i-) 7A5-9Ai©8- + /'J 
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h7-fe>, ^'JL/y, nn*>, 1 2-7^D^'jy> 

mm im&mi ^tiz. $ 6cc«. mmw-s - 1 2 6 o 

O^&n (ftmW-Q - 1 1 O 5 6 9^) (D7x^7> 
hy-tymm#, ftffi¥8-l 2 9 6 9-^>$S (*SI¥ 
6- 1 1 445 6^) (Df F77'J-^xf>^i|($§ 

co 0 5 7 ] *fc % *tia*r«e*HitBft*x h^s? 

S^fc^«©d*«tO. 0 1-10wt%. ?6iC«0.. 

5- 

[0 0 5 8] *xHMt£l/Ct*. t/'J^Fffl** 
»*b<, 5&fctt8-*yyy-JU*fcti*©H«** 

mSi-5A«t4UtB, #PPS6 3 - 26 46 9 
2#. 1#BJ¥3-2 5 5 1 9 0^, #H¥5-7 07 3 
3-9, #HW5-2 5 88 59#. »H¥6-2 158 
7 4-WF«CB5%Stir^ife©WW r 4C4*r*a. 
[0 05 9] KfmfiCtt. *r. hW(8- + >"J-/ 

7 h) 7Jl/Sx£A, t'X(8-^/'jy7F)7n 
*>^A, ex {f } -8- + /^7h) S 
iS, ex (2-y?;u-8-*y yy-? h) 7;i/*x^ 
a**>>h\ h yx (8-+y y y5 h) -Y>S^A t 

h y X (5~^W-8- + /'jy7F) 7^5 x^ 

a, s-t/yy^MJWA, p;x(5-£na- 
8-*y.y y^h) #y^A, trx (5-^nn-8- 
t/^^FlM^-jA, 5. 7-S/£cui/-8- + 

y y y7 ft^^-ja, hyx(5. 

8 - t Kn+^+y y h) #y [ffi 
is (ii) -ex (8-e Kn*^-5-*y yx;u) y 

(0060] 8 -*yy *fc»-e©B8»* 

©a*«cft©Effl[^ *wr sr $ - Ail<$r o r 
C©cfc5*fc©iLr«, ex(2-y^;u- 
8-*yyy7h) (7x^7 h) r;U5-«jAcni) 
. ex (2-y*;u-8 -*y >j^7 h) (*;H— 
^'/7 h) 7JU$-'5A(iii) % ex (2 -yf-;l/- 
8- + >y^7H (SZ-tU'J? h) TJl/$^^A 

(in), ex (2-y*ju-8-*y yy^ h) (^'7 
-*^/5 h) 7^ 5-9 A (III) . ex(2-y^;U 

7Jl/5-9A(III) . ex (2-^^;U-8- + -/y y 
5H (y ^-7x-;i/7 xy 7 H 7^5-^A(ii 
i), ex (2 -y^ju- 8 -*y y y 7 h) (^'7- 
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7i-Jl7i77h) 7^$^^A(III) , (2- 

y^;i>-8 -*y y y-7 h) (2. 3-y/f;i/7^ 
5 H) 7;i/^^^A(iii) . ex (2 -y t*;u- 8 
yyy^h) (2, 6-y^^7x/7h)7Ji^ 
2 a cm) . ex (2 -y^u-8 - *y y y-7 h) 

(3, 4 -^^x/? h) 7^5X9A(HI) , 

ex (2 -y^;u-8 -*y y /7 h) (3. 5-vy 
^7x/7F) 7;i/ ^ ^^A(iii) . ex (2-y^ 
;i/-8-*yyy5h) (3. 5 -^-tert-7>;U7 
10 i^F) 7;u^^^A(iii) , ex (2-y^u-s 
- + yyy^h) (2, 6-^7x^.^7x^7^) 7 
-9 aciid , ex (2-y^;u-8- + yyy^ 

h) (2, 4, 6-F'j7x^;l/7x/7h)7^U 
^A(ni) , ex (2 -y 8 -*y y /7 h) 

(2, 3, 6- h ^f;i/7xy7 h) 7;l/$x9A(i 
ID , ex (2-y^-;i/-8- + y y y^ h) (2, 
3. 5. 6 -r F7^f;b7x/7 h) 7;U$x9A(i 
ii) . ex (2-y^;u-8- + y yy^ h) (1-7" 
7h7h) 7^5^-^ a cm) , ex (2-y7 c ;u-8 
20 -*yyy^h) Vv V) 7ju$^^A(h 

i), trx (2, 4-i/y^;i/-8-*y y y^ h) 

(^-;i^ h -7x^7x^7 V) 7;u$^^A(iii) , 
ex (2. 4-^y^;u-8- + y y y^ h) (^7- 

7xz;l/7x/7F) 7^ S A (III) , ex (2. 

4-^y^;i/-8-*yy y^ h) (y$-7x^7 

7^$^^A(III) , ex (2, 

;u-8-*yyy7h) (3. 5-^W7x/7 
h) 7;U5x^A(iii) , ex (2. 4-> J y7 c ;i/-8 
-+yyy^h) (3, 5 -^-tert-^A^xy^ 
30 h) 7^5^^A(ni) v ex (2-y^;u-4-x^ 
;i/-8-+y y y-7 (^5-*uy9 h) 7^5^ 
^aciii) % ex (2-y^u-4-y 
y y y 7 h ) (^7-7x^17x^7^) 7^1-^ 
A(ni) % ex (2 -y^;t/-5-V7y-8-+y y 
y^h) (*;uh-^uy7 b) 7^5--jA(in) t 
t^x (2 -jt&A- d-b y 7Ji/^-ay^;i/-8 -*y 

yy^h) (2 -^7 h7 h) 7;u^^^Aan) 

[0 0 6 1 ] c©tt*, ex (2-y^;u-8- + y y 
40 /7 h) t;U5--?A(iii) - Ai-*+v-ex (2 - 
y 8 - + y y /7 h) 7;i/^^^A(ni) t ex 
(2, 4-s/y^;i/-8- + y yy7 h) 7;U5-^a 
(Hi) -/i-tf+y-ex (2. 4-^y^;u-8- + 
y y /7 h) 7;U5-^A(iii) , ex(4-xf-;u- 
2 -y ^ji/- 8 - + y y y 7 h) 7;u ^x^aciid - 
/i-^+v-ex (4-x^;u-2-y^;u-8-*y 
yy7h) 7^$x^A(iii) , ex (2-y^;u-4 
-y h + ^y+y yy-7 h) 7;i/^x^A(iii) -m-* 
^v-ex (2 -y ^;b-4 -y h + s^+y y y 7 M 
50 7;u$x^A(iii) , ex (5 -v7y- 2 -y 7^;i/- 
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8- + ^ <) b) 7^5 -OA (III) - u-t^y- 
(5-y7/-2-^^l'-8- + ^ , ^7h) 7 
;lS-OA(iii) , b* (2-->'?/l'-5- b')?)i* 
ajt?)\s-8-drS>)S7b) 7Jt/5-0A(III) -y 
b'X (2 - ^ef-Jt/- 5 - H 'j7Jl/ta^f ji/ 
-8-t/'J^7l-) 7;l/2-0ACIII) ^TN&o-tfc 

(0 06 2] C©te*>©*x hftHi OTtt. ttH¥8 
- 1 2 6 0 0*&* (W6 - 1 1 0 5 6 9-9) tela 
tS<D7x^;U7> h7fe>SSa£#-^&a¥8 - 1 2 9 6 10 
9#&$g (<8g«¥6 - 1 1 4 4 5 6-9) CCiaiStDf- h y 
7 <) -)VXT^mm»fj:^hHt 
(0 06 3] ajWttH^ffiAI&iiWfcfcfcfcfc©?* 

•jT4>j:<. c ©J: mj* (8-*^'j^7 

h) 7JUS-0A5?££ET5Ci;W£0t->. Ctt6 

[0 06 4 ] afc. »!»».• cr. i 
1 1 a©*-^ttAlftJS6tf^t*«i^tt < i 1 1 «©• 

.mwrcattftsiJi £©«*»£ c £ *>jt* o < . 

C©S£JB$KK-'Oh%Stf3£SC£*J 20 
tt» 0. 01-20w«, 3 6«Ctt0. l~15wtt£ 

(0 06 5 ] idnre. * t y 7©* ? tr>ye»^ 
3fc». * 'J 7tegttfa«cWf'J& ! B5R t P ; & 
0 . a»©ffte©+ + 'J ritAttiSC 0 (C < < a 2> fc. 
to. «8Mb^**J^-y**WK:< <«c0. 
#©tf££(,»5#i£#*£. S/c I«a©h*-^>h^ 

**»««:«5?fS*4C4#-e*54i4>(C, IfcfcfflK 
[0 06 6 ] ja^JHcffl(,»6*i4*-^ffiAH(baSttft^ 

&A*aiMi©{i:£** <t tmr&AMNtmmM t-^m 
*-jn«att»r*4 b 'J y * -&v>7 s >g?g 

07 5 >SSgft£fl3l<> £©#&?£ U>. 40 
[0 06 7 ] «mMI»tt©fb£»4 t/Ttt. 'J 
>Sf«ft. $ 6tct±8 y-;i<&t>o-e-©&j§{* 

h) 7JU5-0A (A 1 q 3) m^CiWit 

£fc. ±ga©7*i;i/7> H5-fe>INK*. fl-7 
7 y -*if->|*i#*ffll»»i©t>ff* o<<>. 
[0 0 6 8 ] #-*ffiA»iSlfli©(l:£4&£ OtB. & 
l>«*%»->&7 5 W*«±8E©*-^I»3S 
*H4r*s hy 7x^^7 5 >Sl2gft. 3*>cc«;x*- 
y;U7 5>»W#. ttim&IRZftir 5 >RWt« so 
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JBt,>5©asjt?gU». 

[0 06 9] c©tf£©ig£tb«. -e-n-eii©* + y 7 
&3*g£* + y7i«gK:j:S#. HttffKCtt. 
Aff}^t^©ft^/^+aA^ii^tg ; Sr^-r€»fb 

#ft©sait#. 1/9 9-9 9/1 . S6ccst$u< 

» 10/90-90/10. fttcftt 0<«2 0/8 0 
~8 0/2 oa«4fc4J:5«:T5C£##*0(r». 

c 0 0 7 0 ] g£n©j?s«. m-m-MMm 

!ifiU>. &fcttCClil~8 5nm£T*C<!:#!>t$0 
<. S <5>CC«5 ~-6 Onm. f&C{I 5 - 5 0 runtf i>C t 

[0 07 1 ] £/c. ft^lC^JflOWfeiOTtt. £&5 

»7fes« t -wakm:. wam^e 

[0072]Jfc. *-;l/&AfS5£Jf CCtt. Witf. ft 
iJBg6 3-29 56 9 5^£3fi. 1963*2 - 1 9 1 6 9 
4#^«. ttm¥-3 - 7 9 2#4^. #i3¥5 - 2 3 4 
6 8 1 9&$S. 1«a¥5 - 2 3 9 4 5 59fi«. 
5-29 9 1 7 4#fi*. 1$H¥7 - 1 2 6 2 2 5^<& 
*. #§3¥7 - 1 2 6 2 2 6-9&«. #H¥8 - 1 0 0 
1 7 2^£$fL EP0650955A1 3|(Ciaig$n-C 

h77>;-jK>y-»ft^) ( h y 7y-ju-^7 5 > 

to* 0 h y 7 x ^;l/i?7 5 > •: T P-D-) . 5?#3lS3R7 - 

s>. t b-?*/>mm#. *)i'<v-mmfa b>)7 

ti5©ft*«ttt2««±*#fflO'CtJ:<. fifffl-TSi 

*««ij®«cora®ofc«). ig^o/corntti^. 

[007 3] *-AjgEA»2W**-^ttA14*-^ 
K»aWi«:»ttriSJBr4*i^tt. *-^aA^i*)iffl 
©<t^«»©<C*>*>6»*0l>a^-B«:«R0-Cfflt»SC 
<t*srts„ C©t* . *-*ttA«B ( I TO^) iJ 
*><b^f-> t ;u©/h$ Wb#gj©S©JilB(cffi 

@-rsci*s»*ot». ^s/c. n«sitii(citiVRtt© 

WconttJ, *-^aAfftiS«* 2 HW±SW ^ i # 
*>|5l«r*i 0 c©J:5tt8WIH«trsciKJ:-5r. 
Saft«E^(£TO. ms£y-i'©^^y-i'^*7 h 
©»4 • fiSfi^K^ C tUX! ft 5. */c. JR^HtrstB 
^. ^S£/8l»-a»*©r 1- 1 0nnSS©ISl,>j8fc^) 
— *>of>*-;U7 y-<fr5C<b**-C#5fc». 
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AitiUJfte. *7tJl5?ii5i^c±ie^{b^^STS 

c i «t o ffj^f £ c t # r * s . 

(0 07 4) *fc. a^iti£.u risw 6ft sm+ftAsfi 

(A 1 q 3) 5©8-*xyy-;l*fctt*©WW*£ 
Ett-fi T £*©* -/ 'J * * 

ft. eiuy^R**. */*-?y>g«#. -^7x- 
r*or*>ct<. e©jrVdCt»£ttM* (8-*^y 

[0 07 5] S*£Afft&Ji£«5-?-?£A» i ttttMIMI 
i<c»ttrSBB-ra»^«:tt. *?aA*K8»fli©fl:£ 

r*5. C©t*. *^fi£A*SflH3&»6*^»«I*©« 
©**Wb^©JiKSWT*c£#ifSU». c©<t 

[oo76] s«(c&7 ^ >\,*-m*t&as&mi%tr 

(0 07 7] &7./;l/*-»Ctt. I, B B f^7-M? 

Jri-v 

C 0 0 7 8 ] *fc. E L$Wm>3r#£&J§#*:!RJK 

rs«fc5 ft»ii&g©fl*&#? hrt5*^-7 ^ju^ 
c o o 7 9 ] *&. mm^sm<o^ *> teieimmzm 

(0 08 0] £t£S&7 * E L#6ft©:fc£ 

tt. fu^tf-. worn, mmtm^-ofrhft®. 
(0 08 1) s**mtt. wttMt&atwmtfim 
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(0 08 2 ] S*«K3bfe ) &tfi*0fti,> 

«fc ? awtta^tfft < . 7 * h y v y 7 7 .< - • epsij 

« r Rffl ft ' < * - - > y # tti* 3 J: 5 ft © t>W i L 

t>. *fc. 1 to. [ zo©joiitt(c*o<--i;&stttt 

(0 08 3 ] Xatttttltt. «*tm©j6«iR*iJS0 ft 

(0084] *-AttAi»aw. wutij:cmm\ 

fcHte. T*;U7 7 Xtt.e§S/c{i^ B s a «iSAJ0. 2ym 

ax-CUSi. ^fcj-ft&ftiftO. £*©SE»HE£ 
ig;C OfttttitfftSft < ft •) . «B©«EAS**fc*0 < 

(0085] n^m<o^mtmcm.mstitj:^ifi, 1 

0-'PaWT©*2SiL, fefjUEtlO. 0 1~lran/ 

*i« . «a©»iB«:^i«ft*j«a«-s c t *i»tf s 

fc*. MStt#8&ftS. SEA:. 3R^©il«WE*fi< 
OfcO. it -fix* 9 \-<r>im-¥S9L*®*-tz*)tZC 

(0 08 6 ] Cti6*»©3EsS«:JCaiaK£*ffll.»a« 
l»K«»©{fc£<&£££3tf5ttte. ft 

[0 08 7 ] *|6W©W«E LXTUt. a^. 

^fgift-tracitr^i. Ento®E«> a*. 2-2 

OvUgiSftS,, 
[0088] 

[0 08 9 ] <HlkMl>«T©J:9(C(/r|IM7hg 

[0 09 0 ] 3-->^S7 0 5 9*7^ISJ:(C, 
1 TOSHIS (*-^iSA«*) 4K»8 5nm-T6 4 
x 2 5 6 Y v \-<DWm (-H^SfcO 280X280m 

«5»Ofca. K2SIK#l8I©a«*iH'-«cH3ei/r. 

x l O-'PattTSrjgEEL-fc. -tUT. 4. 
4" , 4" - h >)X (-N - (3-^W7i^) - 
N-7x-;l/TS^) F'j7i-;l/7;> (m-MTD 
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ATA) jlS 0 . 2 nm/ sec .T 4 0 nmCDJl 2 KM. ■ 

iU-N, N' -m- h 'JJU-4. 4' -i/T$.S-l. 
T -K7*-JKttT, T P D ) 4^«iISO . 2nm 

iXtC. h (8-*>"; ^-5 h) 7^5-9 A (fcj 
T, A 1 q3 ) ZMM%BL0 .2nm/sec.?5 OnmOJS 

Mg Ag£s£»iIgltM6f : Ag= 1 : 1 0T2 00™ 

3 CC&g£tf ( 2 ) L . H^ftAHS t b fc. 10 

-eUT. A l *~ fv h*ffll>fcDC^, 5»ffi(CJ: 
•J . A 1 £SHe£2 0 0 nmOffSCOSRUfc. 
[0 09 1 ] C©#t8E L«iti**M»»i*tt/cS«£, 

"CI OOmc^&Ofc. "iFih«iL.r 1 0 0 wm 

SKOflfflFamtRtt S J: 5 fcJniS tifc«0©3 -■=•> 
ya»7 0 5 9#v***fcT. S»H±&ffl9^t>-& 20 
&#6 3lccl/c^l) , ©EflrftEEU tf^XSStiiltS 

tt. aS"5r-Xrt©Sa 1 mrf^/cO 0. 0 1 mq/mn 1 i 
[0 09 2 ] f#6ftfc«&E LS^g«C. *»*tB» 

^-cffiftmiKrEittou i Onww ©s^tfs&gr. 

?Sg60-C. gg9 5%RH©Jjna3#Tri 0 00B# 30 
rBia^JgttS^. ##MS©^£iaJ5EUc. C©« 

&e l i o o omuMfikoj»tiam»* 
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81) / (BBR©iifSi) x l 0 0 (%) iOTJWOfc. 
[0 0 9 3] <Hte0l2>K»ffltOTS rH.iCa 

H.z&mucmtmum i ti^t&corwiSE l*^ 
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(54) ORGANIC EL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an EL display device with easy 
manufacture, eliminating the influence of moisture or the like to the 
utmost, less deterioration with the lapse of time, and capable of keeping 
the initial performance for a long time by arranging strontium hydride or 
calcium hydride and strontium hydride as a drying agent within an 
airtight case in a non-contact state with an organic EL structure. 
SOLUTION: This organic EL display device has a sealing plate 3 
arranged on an organic EL structure 4 stacked on a board 1 with a 
specified gap kept; a spacer arranged in a connecting part of the sealing 
plate 3 to the board 1 at a specified distance between the sealing plate 
3 and the board 1; and a sealing adhesive 2 for fixing the sealing plate 3 
and sealing the organic EL structure. A drying agent 6 of SrH2 or CaH2 
is arranged within the sealed space in a non-contact state with the 
organic EL structure 4, and inert gas such as Ar, He, or N2 is sealed as 
sealing gas. The drying agent 6 may be arranged in a recess installed in 
the sealing plate 3, and may be fixed with a gas or water vapor 
permeable film sheet 5 or the like. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The organic electroluminescence display with which the organic electroluminescence structure which 
has a hole impregnation electrode, an electron injection electrode, and one or more sorts of organic layers 
prepared in inter-electrode [ these ] is contained by the airtight case, and hydrogenation strontium or calcium 
hydride, and hydrogenation strontium are arranged as a desiccating agent in the non-contact condition in said 
airtight case at said organic electroluminescence structure. 

[Claim 2] The organic electroluminescence display of claim 1 which has the adhesives for the closures with 
which said airtight caso sticks the substrate with which the laminating of said organic electroluminescence 
structure is earned out. the closure plate which prepared the predetermined opening on said organic 
electroluminescence structure, and has been arranged, and said closure plate to said substrate. 



[Translation done ] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention) This invention relates to the drying agent arranged in closure space, in order to protect 
the organic electroluminescence structure by which the laminating was further carried out to the detail on the 
substrate about the organic electroluminescence display which used the organic compound. 
[0002] 

[Description of the Prior Art] In recent years, the organic EL device is studied briskly. This uses hole 
transportation ingredients, such as triphenyl diamine (TPD). as a thin film by vacuum evaporation© on a hole 
impregnation electrode. With the component which has the basic configuration which carried out the laminating 
and formed the metal electrode with still smaller work functions, such as Mg. (electron injection electrode) on it 
by making fluorescent materials, such as an aluminum quinolinol complex (Alq3). into a luminous layer It is 
observed by several 100 to several 10.000 cd/m2 and very high brightness being obtained on the electrical 
potential difference before and behind 10V. 

[0003] By the way. an organic EL device has the problem of being very weak in moisturo. Exfoliation arises 
between a luminous layer and an electrode layer, or a component deteriorates, the nonluminescent field called a 
dark spot will be generated, or luminescence area w9l contract, and it will become impossible to maintain 
luminescence of predetermined grace under the effect of moisture. 

[0004] As an approach for solving this problem adhesion immobilization of the airtight case and closure layer 
which covers an organic electroluminescence laminating structure part is carried out on a substrate, and the 
exterior and the technique to intercept are known as indicated by JP.5-36475.A, the 5-89959 official report, the 
7-169567 official report, etc. 

[0005] However, even if it prepares such a closure layer etc.. too. under the effect of the moisture which 
invades from the outside in connection with the drive passage of time, luminescence brightness will decrease, a 
dark spot will arise, or this will be expanded, luminescence area will contract, and a component will deteriorate, 
as a result poor luminescence will get worse, and it will become use impossible. 

[0006] Moreover, the organic electroluminescence structure is contained in an airtight case, and arrangine a 

drying agent in this case is proposed For example, diphosphorus pentaoxide (P205) is indicated by JP.3- 

261 091. A as a drying 3gent However, moisture will be absorbed, it will dissolve in the water (deliquescence), and 

P205 will become a phosphoric acid, and they will have a bad influence on the organic electroluminescence 

structure. Moreover, the enclosure approach of P205 is restricted remarkably and is not practical. 

[0007] A zeolite, an activated alumina, silica gel, and a calcium oxide are mentioned to the impalpable powder 

solid-state dehydrating agent and the concrete target at JP.6-1 76B67.A. However, since the drying agent which 

physisorbs moisture like a zeolite emits the moisture to which it stuck with the heat at the time of an organic EL 

device emitting light, sufficient life is not acquired. 

[0008] On the other hand, the alkali-metal oxide, the alkaline -earth -metal oxide, the sulfate, and the metal 
halogenide are mentioned to the compound and concrete target which maintain a solid state even if it absorbs 
moisture to JP.9-148066.A. while adsorbing moisture chemically as a drying agent Since these compounds 
chemisorb moisture, re-emission of moisture does not take place but the life of a component becomes long. 
However, as a life of a component it is still inadequate. 
[0009] 

[Problem(s) to be Solved by the Invention] The purpose of this invention can be manufactured easily and the 
effect of moisture etc. is eliminated as much as possible, and there is little degradation with the passage of time, 
and it is offering the long lasting organic electroluminescence display which can maintain the initial engine 
performance for a long period of time. 
[0010] 
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[001 1J (1) The organic electrdurninescenco display with which the organic electroluminescence structure which 
has a hole impregnation electrode, an electron injection electrode, and one or more sorts of organic layers 
prepared in inter-electrode [ these ] is contained by the airtight case, and hydrogenation strontium or calcium 
hydride, and hydrogenation strontium are arranged as a desiccating agent in the non-contact condition in said 
airtight case at said organic electroluminescence structure. 

(2) The organic electroluminescence display of the above (1) which has the adhesives for the closures with 
which said airtight case sticks the substrate with which the laminating of said organic electroluminescence 
structure is carried out the closure plate which prepared the predetermined opening on said organic 
electroluminescence structure, and has been arranged, and said closure plate to said substrate. 
[0012] 

[Function] The organic electroluminescence structure in which the organic EL device which constitutes the 
organic electroluminescence display of this invention has a hole impregnation electrode, an electron injection 
electrode, and one or more sorts of organic layers prepared in inter-electrode [ these ] is contained by the 
airtight case, and hydrogenation strontium, or calcium hydride and hydrogenation strontium are arranged as a 
desiccating agent in the non-contact condition in said airtight case at said organic electroluminescence 
structure. Thus, since the invading moisture can be removed and the moisture concentration within en airtight 
case can be lowered after closing especially by arranging hydrogenation strontium, calcium hydride, and 
hydrogenation strontium as a desiccating agent in on airtight case, the Efe of a display becomes long by leaps 
and bounds. 

[0013] Hydrogenation strontium and calcium hydride remove moisture according to the following reaction 
formula. 

SrH2 + 2H20 -> Sr2 (OH) + 2H2 CaH2 ♦ 2H20 -> calcium2 (OH) + 2H2[001 4] Since the compound (hydroxide) 
after reacting with water exists in stability, re-emission of the moisture removed once does not take place. And 
since hydrogen occurs with moisture removal and the inside of an airtight case serves as reducing atmosphere 
by using hydrogenation strontium and calcium hydride for a drying agent, degradation of an electrode, especially 
an electron injection electrode is prevented, and the life of a display is prolonged further. Therefore, it is longer 
lasting than the case where the compound of JP.9-148066.A is used. Moreover, since hydrogen carries out 
equimolar generating according to the above-mentioned formula at the time of steam adsorptioa change of the 
internal pressure within an airtight case is very small, or there is, and it is desirable also when maintaining sealing 
performance, [ no ] The compound of JP.9-148066.A is disadvantageous also at this point 
[0015] And since a solid state is maintained even if it absorbs moisture, if it arranges in the organic 
electroluminescence structure and the non-contact condition, it cannot have a bad influence on a display, and 
can enclose easily in an airtight case. 
[0016] 

[Embodiment of the Invention] The organic electroluminescence structure in which the organic EL device which 
constitutes the organic electroluminescence display of this invention has a hole impregnation electrode, an 
electron injection electrode, and one or more sorts of organic layers prepared in inter-electrode [ these J is 
contained by the airtight case, and hydrogenation strontium, or calcium hydride and hydrogenation strontium are 
arranged in the non-contact condition in this airtight case at the organic electroluminescence structure. The 
original presentation of the hydrogenation strontium (SrH2) of a desiccating agent and calcium hydride (CaH2) 
may be somewhat deflected from stoichiometric composition. As these do not contact the moisture in 
atmospheric air as much as possible, they are enclosed in a case. 

[001 7] The same effectiveness is acquired even if it uses CaH2 together with SrH2 independence or this to a 
drying agent Moreover, although use of AIL5H4 is also considered, since reactant high AlLiH4 may have to use 
Ar for the closure gas within an airtight case, it is more desirablo [ CaH2 which can use N2 ]. 
[0018] As for SrH2 or this, and CaH2. it is desirable to arrange about 0.000 1-0. 5mg per three J mm of space 
within an airtight case in an airtight case. If there are less CaH2 and SrH2 to arrange than this, removal of 
moisture fully becomes impossible. Moisture is removed, the life of a display is prolonged so that there are much 
CaH2 and SrH2, but if the organic electroluminescence structure is contacted, a bad influence will arise 
conversely. Usually, the upper limit of the amount which can be arranged is about [ Img //mm ] three. Even 
when using CaH2 and SrH2 togethor. it is desirable that the total quantity is within the limits of the above. 
[0019] Using SrH2 and CaH2 as a particle, the mean particle diameter in that case is 0.01-10 micrometers. 
Extent is desirable. If particle size is larger than this, since surface area will decrease, absorptivity falls. If 
smaller than this, storage and handling will become difficult with absorptivity maintained 
[0020] In order to avoid a bad influence in an airtight case. SrH2 and CaH2 are arranged so that the organic 
electroluminescence structure may not be contacted. Especially a configuration method has the approach of 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web.cgi.ejje 2006/04/24 



JP.2000-357587.A [DETAILED DESCRIPTION] 3/10 <<—V 

putting SrH2 and CaH2 into the bag and container which have permeability which is not limited, for example, 
fixes SrH2 and CaH2 in an airtight case as a Plastic solid, such as an approach and porosity Teflon, and fixing in 
a case, the approach of preparing a hollow and a partition in a substrate or a closure plate, and arranging SrH2 
and CaH2 there, etc. Moreover, you may arrange as a thin film thru/or a thick film in an airtight case by screen- 
stencil, a reactant spatter, etc. Under the present circumstances, membranous thickness is 0.1 -100 
micrometers. Extent is desirable. 

[0021] Next the organic EL device which constitutes the organic electroluminescence display of this invention is 
explained. The organic EL device of this invention For example, the closure plate 3 arranged so that the 
laminating of the organic electroluminescence structure 4 may be carried out on the substrate 1 and it may have 
a predetermined opening on this organic electroluminescence structure 4. as shown in drawing 1 . It is arranged 
at the connection of this closure plate 3 and substrate 1. and has the spacer which maintains the closure plate 3 
in a predetermined distance from a substrate, and the adhesives 2 for the closures for fixing a closure plate and 
sealing the organic electroluminescence structure (the spacer is still more nearly usually mixed in adhesives). 
And in the closed space, the drying agent 6 of SrH2. or this and CaH2 is arranged in the non-contact condition 
at the organic electroluminescence structure, and closure gas is enclosed. This drying agent 6 may be fixed 
similarly, without establishing a crevice in the closure plate 3, arranging in it fixing by gas and the film sheet 5 
grade which has steam permeability, and preparing a crevice like the example of illustration. Moreover, as long as 
a drying agent is fixable to the interior of closure space similarly, what kind of approach may be used. 
[0022] As for the closure gas within an airtight case, the inert gas of Ar. helium, and N2 grade is used. However. 
N2 is desirable when using SrH2 and CaH2 for a drying agent. 

[0023] As for especially the moisture content of this closure gas. it is desirable that it is 1 ppm or less 10 more 
ppm or less 100 ppm or less. Although there is especially no lower limit in this moisture content it is usually 
about 0.1 ppm. By using such closure gas, degradation by the chemical reaction of the hole impregnation 
electrode of the organic electroluminescence structure, an organic layer, electron injection electrodes, these 
interfaces, moisture, etc.. etc. is controlled, and the initial engine performance can maintain for a long period of 
time. 

[0024] As an ingredient of a closure plate, although the transparence thru/or translucent ingredient of glass, a 
quartz, resin, etc.. etc. is mentioned, glass is more preferably desirable. As such glass material, the thing of glass 
presentations, such as soda lime glass, lead alkali glass, borosilicate glass, aluminosilicate glass, and silica glass, 
is desirable. Moreover, as for a closure plate, it is desirable that it is plate-like, a closure plate — digging — 
being crowded — etc. — although it may prepare and a drying agent may be arranged there, since it becomes a 
cost rise, as for digging and preparing ***♦, it is desirable to use cheap monotonous glass. As the plate 
manufacturing approach, the roll-out method, the downloading method, the fusion method, a float glass process, 
etc. are desirable. As a surface-preparation method of glass material, polish processing processing Si02 barrier 
coat processing, etc. are desirable. Also in these, glass material without surface treatment can use it cheaply 
with the soda lime glass by which plate manufacturing was carried out with the float glass process, and it is 
desirable. As a closure plate, a metal plate, a plastic sheet etc. can also be used besides a glass plate. 
[0025] Especially as a means to adjust the height of a closure plate, although not restricted, it is desirable to use 
a spacer. By using a spacer, desired height can be obtained cheaply and easily. As an ingredient of a spacer, a 
resin bead, a silica bead, a glass bead, glass fiber, etc are mentioned, and a glass bead etc. is especially 
desirable. Moreover, as the thickness, it is usually 1-500 micrometers preferably. It is 1-200 micrometers more 
preferably. It is 1-20 micrometers especially. Or 100-200 micrometer s An extent thing is desirable. 
[0026] In addition, when a crevice is formed in a closure plate, even if it uses it it is not necessary to use a 
spacer. As desirable magnitude in the case of using it, although it is good in said range, it is 1-20 micrometers 
especially. The range is desirable, although the coverage of adhesives changes with magnitude of the spacer to 
be used etc. — usually — 1 - 100 mg/cm2 — more — desirable — 1 - 10 mg/crn2 Extent is desirable. 
[0027] As for a spacer, using with the adhesives for the closures is desirable. By using with the adhesives for 
the closures, immobilization of a spacer and the closure can be performed to coincidence. Although a spacer is 
usually the granular object to which particle size was equal, as long as especially the configuration is not limited 
and there is no trouble in the function as a spacer, it may be various configurations. In addition, the adhesives 
itself may serve as a spacer or a spacer may be formed in a closure plate and one. 

[0028] As adhesives. cation hardening type ultraviolet curing mold epoxy resin adhesive is used preferably. 140 
degrees C or less of glass transition temperature of the class component of an organic electroluminescence 
laminating structure part are about 80-100 degrees C especially. Therefore, since the curing temperature is 
about 140-180 degrees C when the adhesives of the usual heat-curing mold are used, the organic 
electroluminescence structure will soften in the case of hardening of adhesives, and degradation of a property 
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electroluminescence structure is not produced. However, since the ultraviolet curing mold adhesives used for a 
current general one are acrylic, the acrylic monomer in a component volatilizes in the case of hardening, and it 
will have a bad influence on each component of the above-mentioned organic electroluminescence structure, 
and will degrade the property. Then, in thus invention, there are no above problems or it is desirable to use the 
ultraviolet curing mold epoxy resin adhesive of the above-mentioned cation hardening type which are very few 
adhesives. 

[0029] In addition, although marketed as ultraviolet curing mold epoxy resin adhesive, the epoxy resin adhesive 
of an ultraviolet-rays heat hardening concomitant use mold may be contained in inside. In this case, since it has 
mixed or denaturalized in many cases and neither the problem of volatilization of the acrylic monomer of the 
aforementioned acrylic resin nor the problem of the curing temperature of a heat-curing mold epoxy resin is 
solved, acrylic radical hardening type resin and a heat hardening type epoxy resin are not desirable as adhesives 
used for the organic EL device of this invention. 

[0030] The Lewis acid generated by optical exposure including the Lewis acid salt mold-curing agent which emits 
a Lewis acid catalyst in the photolysis by the optical exposure of ultraviolet rays etc. as a main curing agent 
serves as a catalyst and the epoxy resin which is a principal component carries out the polymerization of the 
cation hardening type ultraviolet curing mold epoxy resin adhesive according to the reaction mechanism of a 
cationic polymerization mold, and it is the adhesives of the type to harden. 

[0031] As an epoxy resin which is the principal component of the above-mentioned adhesives. epoxidation 
define resin, cycloaliphatic epoxy resin, a novolak epoxy resin, etc. are mentioned. Moreover, as the above- 
mentioned curing agent the Lewis acid salt of aromatic series diazonium. the Lewis acid salt of diaryl iodonium, 
the Lewis acid salt of triaryl sulfonium. the Lewis acid salt of a triaryl selenium, etc. are mentioned. 
[0032] Although especially the height of the organic EL device structure formed is not restricted, its range of 
30Q-800nm is usually especially desirable 100-IOOOnm. Moreover, as a distance from the organic EL device 
structure membrane formation side of a substrate to the lower Emit side of a closure plate, it is 200 micrometers 
preferably, it is 80-150 micrometers especially hereafter. The range of extent is desirable. 
[0033] Since an organic EL device is very weak for moisture, as for adhesion immobilization of a closure plate, 
and enclosure of the closure matter, it is desirable to be carried out under inert gas ambient atmospheres, such 
as desiccation N2. and Ar, helium. Since CaH2 and SrH2 of a drying agent tend to react with water, in order to 
reduce the moisture content in closure space, it is desirable to use what was fully dried. It is desirable to carry 
out in an in process, without exposing even the laminating of the organic electroluminescence structure, 
arrangement of a drying agent and the closure to an outside system. 

[0034] Next the organic electroluminescence structure which constitutes the organic EL device of this invention 
is explained. The organic electroluminescence structure of this invention has one or more sorts of organic layers 
prepared on the substrate a hole impregnation electrode, electron injection electrodes, and inter-electrode 
[ these ]. An organic layer has at least one-layer hole transportation layer and a luminous layer, respectively, on 
it. has an electron injection electrode and may prepare a protection electrode as the maximum upper layer 
further. In addition, there may not be a hole transportation layer. An electron injection electrode consists of the 
small metal, compound, or alloys of the work function preferably formed by the spatter, such as vacuum 
evaporation o and a spatter. 

[0035] since it is the structure which usually takes out the light which emitted light from the substrate side as a 
hole impregnation electrode — a transparent electrode — desirable — ITO (tin dope indium oxide). IZO (zinc 
dope indium oxide), ZnO. Sn02, and In 203 etc. — ITO and IZO are preferably desirable although mentioned. In 
203 Receiving Sn02 1 - 20wt% is [ S - 1 2wt% of ] desirable still more desirable, and a mixing ratio is desirable. In 
203 1 - 20wtfc is ( 5 - 12wt% of ] desirable still more desirable, and the mixing ratio of receiving ZnO is desirable, 
in addition, Sn, Ti, Pb. etc. — the form of an oxide — oxide conversion — carrying out — less than [ 1wt% ] — 
it may be contained. 

[0036] Although a hole impregnation electrode can be formed with vacuum deposition etc.. forming by the 
spatter is desirable. When using a spatter for formation of ITO and an IZO electrode, it is In 203 preferably. 
Sn02 The target which doped ZnO is used. When an ITO transparent electrode is formed by the spatter, there is 
less aging of luminescence brightness than what formed membranes by vacuum evaporation©. As a spatter, DC 
spatter is desirable and it is 0.1 - 4 W/cm2 as the injection power. The range is desirable. Especially as power of 
DC sputtering system the range of 0.1 - 10 W/cm2. especially 0.2 - 5 W/cm2 is preferably desirable. Moreover, 
a membrane formation rate is 2 - 100 nm/rnin, especially 5-50 nm/min. The range is desirable. 
[0037] What is necessary is not to restrict and just to use inert gas. such as Ar. helium, Ne. Kr. and Xe, or these 
mixed gas especially as sputtering gas. As a pressure at the time of the spatter of such sputtering gas. it is 
usually good at about 0.1-20Pa. 
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"(OB39J As a component of the electron injection electrode formed the matter of a low work function which 
performs electron injection effectively is desirable. For example. K. Li. Na. Mg. La. Ce. calcium. Sr. Ba. aluminum. 
Metallic element simple substances, such as Ag. In. Sn. Zn, Zr. Cs. Er. Eu. Ga, Hf. Nd. Rb. Sc. Sm. Ta. Y. and Yb. 
Or it is good to use the compound of BaO. BaS. CaO, HfC. LaB6. MgO, MoC. NbC. PbS. SrO, TaC. ThC. Th02, 

iThS. TiC. TiN. UC. UN. U02. W2C. Y203. ZrC and ZrN. and Zr02 grade. Moreover, in order to raise stability, it is 
desirable to use the alloy system containing a metallic clement of two components and three components. As an 
alloy system aluminum system alloys. In-Mg (MgSO - B0at\). etc.. such as aluminum-calcium (calcium:5 - 20at%). 
eluminum-h (!n:1 - lOatfc), aluminum-Li (less than [ Li:0.1-20at% ]). and aluminum-R [R expresses the rare earth 
elements containing Y and Sc]. are desirable, for example. Also in these, it is hard to generate compressive 
stress and aluminum system alloys, such as aluminum simple substance, and aluminum-Li (Li:0.4 - 6.5(however, 
6.5 is not included) at\) or (Li:6.5 - 14at%) aluminum-R (R 0.1-25. especially 0.5 - 20at%). are especially 
desirable. Therefore, as a spatter target such an electron injection electrode configuration metal and an alloy 
are usually used. These work functions are 4.5eV or less, and a rnetal 4.0e V or less and its alloy are [ especially 
a work function ] desirable. 

[0040] Since the electron injection electrode layer fonned by using a spatter for membrane formation of an 
electron injection electrode has kinetic energy with comparatively high atom and atomic group by which a 
spatter is carried out as compared with the case of vacuum evaporation©, the surface miration effectiveness 
works and its adhesion in an organic layer interface improves. Moreover, since a pre spatter can remove a 
surface oxide layer in a vacuum or the moisture and oxygen which stuck to the organic layer interface by the 
reverse spatter can be removed, a clean electrode-organic layer interface and a clean electrode can be formed, 
consequently the highly defined and stabilized organic EL device can be fonned. As a target, the alloy and the 
metal independent of said presentation range are sufficient and. in addition to these, the target of an addition 
component may be used. Furthermore, even if it uses as a target the mixture of an ingredient which vapor 
pressure is large and is different, there is little gap of a presentation with the film and target to generate, and it 
does not have a limit of the material of construction by vapor pressure etc. like vacuum deposition, either. 
Moreover, it is not necessary to carry out long duration supply of the ingredient, excels in the homogeneity of 
thickness or membraneous quality as compared with vacuum deposition, and is advantageous in respect of 
productivity. 

[0041] Since the electron injection electrode fonned of the spatter is the precise film as compared with the 
**** vacuum evaporationo film, there is very little penetration of the moisture to the inside of the film, chemical 
stability is high, and a long lasting organic EL device is obtained. 

[0042] The pressure of the sputtering gas at the time of a spatter has the desirable range of 0.1 -5Pa. and the 
AILi alloy of Li concentration of said range can be easily obtained by adjusting the pressure of sputtering gas in 
this range. Moreover, the electron injection electrode which has the above-mentioned Li concentration gradient 
can be easily obtained by being said within the limits and changing the pressure of sputtering gas during 
membrane formation. Moreover, it is desirable to make it the membrane formation conditions with which the 
product of membrane formation gas pressure and the distance between substrate targets fills 20 - 65 Pa-cm. 
[0043] In addition to this by the inert gas used for the usual sputtering system, and the reactant spatter, the 
reactant gas of sputtering gas of N2. H2, 02. C2H4. and NH3 grade is usable. 

[0044] Although the RF spatter using RF power source as a spatter etc. is possible, control of a membrane 
formation rate is easy, and in order to lessen the damage to the organic EL device structure, it is desirable to 
use DC spatter. As power of DC sputtering system, the range of 0.1 - 10 W/cm2. especially 0.5 - 7 W/cm2 is 
preferably desirable. Moreover, a membrane formation rate is 5 - 100 nm/inin. especially 10 - 50 nrn/rnin. The 
range is desirable. 

[0045] What is necessary is just to set preferably 1 ran or more of thickness of an electron injection electrode 
thin film to 3nm or more that what is necessary is just to consider as the thickness more than [ which can 
perfonn electron injection enough ] fixed. Moreover, although there is especially no limit in the upper limit, 
thickness is just usually about 3-500nm. 

[0046] The organic EL device of this invention may prepare a protection electrode in an electron injection 
electrode top. i.e., an organic layer and the opposite side. By preparing a protection electrode, an electron 
injection electrode is protected from the open air, moisture, etc. degradation of a configuration thin film is 
prevented, electron injection effectiveness is stabilized, and a component life improves by leaps and bounds. 
Moreover, this protection electrode is very low resistance, and when resistance of an electron injection 
electrode is high, it also has a function as a wiring electrode. When this protection electrode contains any one 
sort of aluminum, aluminum and transition metals (however. Ti is removed). Ti. or the titanium nitride (TiN). or 
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aJuminum:90 - tOOat* end Ti:90 - lOOot* and that T1N;90-I00 mol*. extent content is carried out at least 
Moreover, although the mixing ratio when using two or more sorts is arbitrary, as for the content of Ti. in mixing 
of aluminum and Ti. less than [ 10at% ] is desirable. Moreover, the laminating of the layer which contains these 
independently may be carried out. When especially aluminum, aluminum. 8nd transition metals are used as the 
below-mentioned wiring electrode, good effectiveness is acquired, corrosion resistance of TiN is high and its 
effectiveness as closure film is large. TiN may be deflected from the stoichiometric composition about 10%. 
furthermore, the alloy of aluminum and transition metals — transition metals, especially Sc, Nb. Zr. Kf. Nd. Ta. 
Cu. Si. Cr. Mo. Mn. nickel. Pd. Pt W. etc. — desirable — these grand totals — less than [ 10at% ] — further — 
desirablo — less than [ 5at% ] — especially — desirable — less than [ 2at% ] — you may contain. The thin film 
resistor at the time of making it function as wiring material is lowered, so that there are few contents of 
transition metals. 

[0047] The range of 1 00-t000nm is especially preferably desirable [ thickness / that what is necessary is just to 
consider as the thickness more than fixed ]. in order that the thickness of a protection electrode may secure 
electron injection effectiveness and may prevent penetration of moisture, oxygen, or an organic solvent lOOnm 
or more still more preferably 50nm or more preferably. When a protection electrode layer is too thin, the 
effectiveness of this invention is not acquired, and the step coverage nature of a protection electrode layer 
becomes low. and connection with a terminal electrode becomes less enough. On the other hand, if a protection 
electrode layer is too thick, since the stress of a protection electrode layer will become large, the growth rate of 
a dark spot will become quick. In addition, the thickness in the case of making it function as a wiring electrode is 
usually 100-500nm. when membrane resistance is high and compensates this, since the thickness of en electron 
injection electrode is thin. When functioning as extent and other wiring electrodes, it is about 100-300nm. 
[0048] What is necessary is just to usually set it to about 100-1000nm as thickness of the whole which 
combined the electron injection electrode and the protection electrode, although there is especially no limit. 
[0049] after electrode membrane formation — said protection electrode — in addition. SiOX etc. — the 
protective coat using organic materials, such as a carbon fluoride polymer containing an inorganic material. 
Teflon, and chlorine, etc may be formed. A protective coat may be transparent or may be opaque, and thickness 
of a protective coat is set to about 50-1200nm. the spatter besides the aforementioned reactant spatter with a 
common protective coat, vacuum deposition, and PECVD — what is necessary is just to fonn by law etc. 
[0050] And in order to prevent the organic layer of a component, and oxidation of an electrode, a closure plate is 
arranged on a component. In order to prevent invasion of moisture etc.. the aforementioned binder for the 
closures is used for a closure plate, and it pastes up and seals closure plates, such as a glass plate. A metal 
plate, a plastic sheet etc. can also be used besides a glass plate. 

[0051] Next the organic layer prepared in the EL element of this invention is described. 

[0052] A luminous layer has a hole (electron hole) and electronic impregnation functions, those transportation 

functions, and the function to make the recombination of a hole and an electron generate an excfton. It is 

desirable to use a neutral compound for a luminous layer comparatively electronically. 

[0053] A hole impregnation transportation layer has the function which bars the function which makes easy 

impregnation of the hole from a hole impregnation electrode, the function to convey a hole to stability, and an 

electron, and an electron injection transportation layer has the function which bars the function which makes 

impregnation of the electron from a cathode easy, the function convey an electron to stability, and a hole. These 

layers increase - Make the hole and electron which are poured into a luminous layer shut up. make a 

recombination field optimize, and improve luminous efficiency. 

[0054] Although are not restricted, and the thickness of a luminous layer, the thickness of a hole impregnation 
transportation layer, and especially the thickness of an electron injection transportation layer change also with 
formation approaches, it is usually desirable to be especially referred to as 10-300nm about 5-500nia 
[0055] What is necessary is just to make them into comparable as the thickness of a luminous layer or 1 / about 
10 to 10 times, although the thickness of a hole impregnation transportation layer and the thickness of an 
electron injection transportation layer are based on the design of recombination / luminescence field. When 
dividing a hole, or an electronic impregnation layer and an electronic transportation layer, as for Inm or more and 
a transportation layer, it is [ an impregnation layer ] desirable to be referred to as lnm or more. The upper Krnit 
of the thickness of the impregnation layer at this time and a transportation layer is usually about SOOnrn in an 
impregnation layer in about SOOnrn and a transportation layer. About such thickness, it is also the same as when 
preparing two layers of impregnation transportation layers. 

[0056] The luminous layer of the organic EL device of this invention is made to contain the fluorescence matter 
which is the compound which has a luminescence function At least one sort chosen from compounds, such as a 
compound which is indicated by JP.63-264692.A. for example. Ouinacridone. rubrene, and styryl system coloring 
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matter, as such fluorescence matter, for example is mentioned, moreover, quinoline derivatives, such as metal 
complex coloring matter which makes a ligand eight quinolinols. such as tris (8-quinolinolato) aluminum, or the 
derivative of those, a tetra-pherryl butadiene, an anthracene, perylene. coronene, and 12-phtalo peri — non, a 
derivative etc. is mentioned. Furthermore, the phenyl anthracene derivative of JP.8-12600.A (Japanese Patent 
Application No. No. 1 10569 [ six to ]), the tetra-aryl ethene derivative of JP.8-12969.A (Japanese Patent 
Application No. No. 1 14456 [ six to ]). etc. can be used. 

[0057] Moreover, it is desirable to use it combining the host substance which can emit light by itself, and the use 
as a dopant is desirable, the content of the compound in the luminous layer in such a case — 0.01 - lOwtV and 
further 0.1 - 5wt % it is — things are desirable. The luminescence wavelength property of a host substance can 
be changed by using it combining a host substance, and while luminescence which shifted to long wavelength is 
attained, the luminous efficiency and stability of a component improve. 

[0058] As a host substance, a quinolinolato complex is desirable and the aluminum complex which makes an 
eight quinolinoi or its derivative a ligand further is desirable. As such an aluminum complex, what is indicated by 
JP,63-264692.A, JP.3-255190.A, JP.5-70733.A. JP.5-258859.A. JP.6-215874.A. etc. can be mentioned. 
[0059] First specifically Tris (8-quinolinolato) aluminum. bis(8 -quinolinolato) magnesium. Bis((Benzof}-8- 
quinolinolato) zinc. bis(2-methyl-8-quinolinolato) aluminum oxide. A tris (8-quinolinolato) indium, tris (5-methyl- 
8-quinolinolato) aluminum. 8-quinolinolato lithium, a tris (5-chloro-8-quinolinolato) gallium. There are bis(5- 
chloro-8-quinolinolato) calcium. 5. 7-dichloro-8-quino!inolato aluminum, tris (5. 7 -cfibromo-8 -hydroxy 
quinolinolato) aluminum. Pori [zinc (Il)-bis(8-hydroxy-5-kino RINIRU) methane], etc. 

[0060] You may bo the aluminum complex which has other ligands besides an eight quinolinoi or its derivative. 
Moreover, as such a thing Bis(2-methyl-8 -quinolinolato) (phenolate) aluminum (HI). Bis(2-methyl-8-quino!inolato) 
(alt-KUREZORATO) aluminum (III). Bis(2-methyl-8-quinolinolato) (METAKUREZORATO) aluminum (III). Bis(2- 
methyl -8 -quinolinolato) (Para-KUREZORATO) aluminum (III). BIs(2-methyl-8-quinolinolato) (ortho- 
phenylphenolate) aluminum (III). Bis(2-methyl-8-quinolinolato) (mota-phenylphenolate) aluminum (111). Bis(2- 
methyl-8-quinotinolato) (para-phenylphenolate) aluminum (III). Bis( 2 -methyl -8 -quinolinolato) (2.3- 
dimethylphenolate) aluminum (III). Bis(2-methyl-8 -quinolinolato) (2. 6-dirnethyl phenolate) aluminum (III). Bis(2- 
methyl-8-quinolinolato) (3. 4-dimethyl phenolate) aluminum (l!D. Bis(2-rnethyl-8-quinolinolato) (3. 5-dimethyl 
phenolate) aluminum (III). Bis(2 -methyl -8 -quinolinolato) (3. 5-G tort-butyl phenolate) aluminum (III), Bis(2- 
methyl-8-quinolinolato) (2. 6-diphenyl phenolate) aluminum (III). Bis(2-rnethyl-8-quinolinolato) (2, 4. 6-triphenyl 
phenolate) aluminum (111). Bis(2 -methyl -8 -quinolinolato) (2. 3. 6-trimethyl phenolate) aluminum (III). Bis{2- 
methyl -8 -quinolinolato) (2. 3. 5. 6-tetramethyl phenolate) aluminum (III), Bis(2-methyl-8~quinolinolato) (1- 
NAFUTORATO) aluminum (III). Bis(2-methyl-B-quinolinol3to) (2-NAFUTORATO) aluminum (III), Bis(2. 4- 
dimethyl -8-quinolinolato) (ortho-phenylphenolate) aluminum (HI). Bts(2. 4-dimethyl-8-quinolinolato) (para- 
phenylphenolate) aluminum (111). Bis(2. 4-dimethyl -8-quinolinolato) (meta-phenylphonolate) aluminum (III), Bis(2. 
4-dimethyl-8-quinolinolato) (3, 5-dimethyl phenolate) aluminum (HI). Bis(2, 4 -dimethyl -8 -quinolinolato) (3. 5-G 
tert-butyl phenolate) aluminum (HI). Bis(2-methyl-4-ethyl -8-quinolinolato) (Para-KUREZORATO) aluminum (HI). 
Bis(2 -methyl -4-mathoxy-8-quinolinolato) (para-phenylphenolate) aluminum (HI). bis(2-methyl-5-cyano-8- 
quinolinolato) (alt-KUREZORATO) aluminum (IID and bis(2-methyl-6-trifluoromethyl -8 -quinolinolato) (2- 
NAFUTORATO) aluminum (III) etc. — it is. 

[0061] In addition. bis(2-methyl-8-quinolinolato) aluminum (Hl)-mu-oxo — bis(2-methyl-8-quinolinolato) aluminum 
(III). Bis(2. 4-dimethyl-8 -quinolinolato) aluminum (IlD-mu-oxo — bis(2, 4-dimethyl-8-quinolinotato) aluminum (III). 
Bi s(4 -ethyl -2-methyl-8 -quinolinolato) aluminum (111) -trtu -oxo — bis(4 -ethyl -2-methyl-8-quinolinolato) aluminum 
(III). Bis(2-methyl-4-methoxy quinolinolato) aluminum (IH)-tnu-oxo — bis(2-methyl-4-methoxy quinolinolato) 
aluminum (III), Bis(5-cyano-2-methyl -8-quinolinolato) aluminum (IID-mu-oxo — bis(5-cyano-2-methyl-8- 
qutnolinolato) aluminum (111). bis(2-methyl-5-trifluoromethyl-8-quinolinolato) aluminum (Hl)-mu-oxo — bis(2- 
methyl- 5 -trifluoromethy I -8-quinolinolato) aluminum (111) etc. — you may be . 

[0062] As other host substances, a phenyl anthracene derivative given in JP.8-12600.A (Japanese Patent 
Application No. No. 1 10569 [ six to J), a tetra-aryl ethene derivative given in JP.8-12969.A (Japanese Patent 
Application No. No. 1 14456 [ six to ]). etc. are desirable. 

[0063] A luminous layer may serve as an electron injection transportation layer, and. in such a case, it is 
desirable to use tris (8-quinolinolato) aluminum etc. What is necessary is just to vapor-deposit these 
fluorescence matter. 

[0064] Moreover, as for a luminous layer, it is also desirable to consider as the mixolimnion of at least ono sort 
of hole impregnation transportability compounds and at least one sort of electron injection transportability 
compounds if needed, and it is still more desirable to make a dopant contain in this mixolimnion. The content of 
the compound in such a mixolimnion is 0.01 - 20wtX. and further 0.1 - I5wt %. Carrying out is desirable. 
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of the advantageous matter in polarity, since reverse polar carrier impregnation stops being able to happen 
easily, an organic compound stops being able to receive a damage easily and it has the advantage that a 
component life is extended. Moreover, while being able to change the luminescence wavelength property which 
the mixolimnion itself has by making such a mixolimnion contain the above-mentioned dopant and being able to 
make luminescence wavelength shift to long wavelength, luminescence reinforcement can be raised and the 
stability of a component can also be raised. 

[0066] What is necessary is just to choose respectively the hole impregnation transportability compound and 
electron injection transportability compound which are used for a mixolimnion from the compound for the below- 
mentioned hole impregnation transportation layers, and the compound for electron injection transportation 
layers. It is still more desirable to use the amine derivative which had strong fluorescence as a compound for 
hole impregnation transportation layers especially, for example, the triphenyl diamine derivative which is a hole 
transportation ingredient and a styryl amine derivative and an amine derivative with the aromatic series 
condensed ring. 

[0067] As a compound of electron injection transportability, it is desirable to use a quinoline derivative, the metal 
complex which makes an eight quinolinoi thru/or its derivative a ligand further, especially tris (8-quinolinolato) 
aluminum (Alq3). Moreover, it is also desirable to use the above-mentioned phenyl anthracene derivative and a 
tetra-aryl ethene derivative. 

[0068] It is still more desirable to use the amine derivative which had strong fluorescence as a compound for 
hole impregnation transportation layers, for example, the triphenyl diamine derivative which is the abovo- 
mentioned hole transportation ingredient, and a styryl amine derivative and an amine derivative with the aromatic 
series condensed ring. 

[0069] Although the mixing ratio in this case is based on each carrier mobility and carrier concentration, 
generally, the weight ratio of a compound which has the compound / electron injection transportation function of 
a hole impregnation transportability compound is desirable to 1 / 99 - 99/1. and a pan. and it is desirable to 
make it 10 / 90 - 90/10. and become about 20 / 80 to 80/20 preferably especially. 

[0070] Moreover, the thickness of a mixolimnion is more than the thickness equivalent to one layer of molecular 
layers, and it is desirable to carry out to under the thickness of an organic compound layer. It is desirable to 
specifically be referred to as 1~85nm. and it is desirable to be especially referred to as 5-50nm further 5-60nm. 
[0071] Moreover, although the vapor codeposition evaporated from a different source of vacuum evaporationo as 
the fonnation approach of a mixolimnion is desirable, when vapor pressure (evaporation temperature) is 
comparable or very near, it can be mads to be able to mix within the same vacuum evaporationo board 
beforehand, and can also vapor-deposit. Although it is more desirable for compounds to mix the mixolimnion to 
homogeneity, depending on the case, a compound may exist in island shape. Generally a luminous layer fonns a 
luminous layer in predetermined thickness by vapor-depositing an organic fluorescent material, or making it 
distribute in a resin binder, and coating. 

[0072] Moreover, the various organic compounds indicated by JP.63-295695.A. JP.2-191694.A. JP.3-792.A. 
JP.5-234681.A. JP.5-239455.A. JP.5-299 1 74.A. JP.7-126225.A. JP.7-126226A JP.B-100172A and 
EP0650955A1 grade can be used for a hole impregnation transportation layer. For example, they are a tetra-aryl 
BEN JISHIN compound (thoria reel diamine thru/or triphenyl diamine: TPD), the third class amine of aromatic 
series, a hydrazone derivative, a carbazofe derivative, a triazole derivative, an imidazole derivative, the OK1SA 
diazole derivative that has an amino group, the poly thiophene, etc. Two or more sorts may be used together, 
when using together, these compounds are used as another layer, and they carry out a laminating or they should 
just mix them 

[0073] When dividing a hole impregnation transportation layer into a hole impregnation layer and a hole 
transportation layer and ♦♦**(ing) it desirable combination can be chosen and used out of the compound for 
hole impregnation transportation layers. At this time, it is desirable to carry out a laminating to the order of the 
layer of the small compound of ionization potential from hole impregnation electrode sides (ITO etc.). Moreover, 
it is desirable to use a filmy good compound for a positive electrode surface. About such order of a laminating, it 
is also the same as when preparing a hole impregnation transportation layer more than two-layer. By considering 
as such order of a laminating driver voltage can fall and generating of current leak, and generating and growth of 
a dark spot can be prevented. Moreover, since vacuum evaporationo is used and the about 1-10nm thin film can 
also be made into homogeneity and a pinhole free-lancer, when component-izing. even if ionization potential is 
small in a hole impregnation layer and it uses a compound which has absorption in a visible region, decline in the 
effectiveness by color tone change and resorption of the luminescent color can be prevented A hole 
impregnation transportation layer can be formed by vapor-depositing the above-mentioned compound like a 
luminous layer etc. 



derivative, a pyridine derivative, a pyridine derivative, a quinoxalino derivative, a diphenyf quinooe derivative, a 
nitration fluorene derivative, etc. can be used for the electron injection transportation layer prepared if needed. 
An electron injection transportation layer may serve as a luminous layer, and. in such a case, it is desirable to 
use tris (8-quinolinolato) aluminum etc. Formation of an electron injection transportation layer should just be 
based on vacuum evaporationo etc. Eke a luminous layer. 

i{0075] When dividing and carrying out the laminating of the electron injection transportation layer to an 
electronic injection layer and an electronic transportation layer, a desirable combination can be chosen and used 
out of the compound for electron injection transportation layers. At this time, it is desirable to carry out a 
laminating to the order of a compound with the large value of an electron affinity from an electron injection 
electrode side. About such order of a laminating, it is also the same as when preparing an electron injection 
transportation layer more than twoHayer. 

[0076] The luminescent color may be controlled using the color conversion film which contains tho color filter 
film and the fluorescence matter in a substrate, or the dielectric reflective film. 

[0077] What is necessary is to adjust the property of a color filter according to the light in which an organic EL 
device emits light, and just to optimize ejection effectiveness and color purity, although what is necessary is just 
to use for the color filter film the color filter used with the liquid crystal display etc. 
[0078] Moreover, if the color filter which can cut the outdoor daylight of short wavelength in which an EL 
element ingredient and a fluorescence conversion layer carry out light absorption is used, the contrast of the 
lightfastnoss and a display of a component will also improve. 

[0079] Moreover, it is good as for instead of a color filter using an optical thin film like dielectric multilayers. 
[0080] Although the fluorescence conversion filter film is absorbing the light of EL luminescence and making light 
emit from the fluorescent substance in the fluorescence conversion film and performs color conversion of the 
luminescent color, it is fonned from three, a binder, a fluorescence ingredient and a light absorption ingredient 
as a presentation. 

[0081] As for a fluorescence ingredient it is [ that what is necessary is just to use what has a high fluorescence 
quantum yield ] fundamentally desirable for absorption to be strong in EL luminescence wavelength region. What 
is necessary is in fact for laser coloring matter etc. to be suitable and just to use a rhodamme system 
compound, a perylene system compound and a cyanine system compound, a phthalocyanine system compound 
(for subphtalo etc. to be included) naphthalo imide system compound and a condensed-ring hydrocarbon system 
compound, a condensation heterocycle system compound, a styryl system compound, a coumarin system 
compound, etc. 

[0082] As for a binder, what can perform detailed patterning in photolithography, printing, etc. is [ that what is 
necessary is just to choose an ingredient which does not quench fluorescence fundamentally ] desirable. 
Moreover, an ingredient which does not receive a damage at the time of membrane formation of ITO and 1ZO is 
desirable. 

[0083] When the light absorption of a fluorescence ingredient is insufficient it uses, but when there is no need, it 
is not necessary to use a light absorption ingredient. Moreover, a light absorption ingredient should just choose 
an ingredient which does not quench the fluorescence of a fluorescence ingredient. 

[0084] It is desirable to use a vacuum deposition method for fonnation of a hole impregnation transportation 
layer, a luminous layer, and an electron injection transportation layer, since a homogeneous thin film can be 
formed. When a vacuum deposition method is used, an amorphous condition or the diameter of crystal grain is 
0.2 micrometers. The following homogeneous thin films are obtained. The diameter of crystal grain is 0.2 
micrometers. If it has exceeded, it will become uneven luminescence, driver voltage of a component must be 
made high, and the injection efficiency of a charge will also fall remarkably. 

[0085] Considering as the degree of vacuum of 10 - 4 or less Pa. although especially the conditions of vacuum 
deposition are not limited, an evaporation rate is 0.01 - 1 nrn/sec. Considering as extent is desirable. Moreover, 
it is desirable to form each class continuously in a vacuum. If it fonns continuously in a vacuum, since it can 
prevent an impurity sticking to the interface of each class, a high property is acquired. Moreover, driver voltage 
of a component can be made low or growth and generating of a dark spot can be suppressed. 
[0086] When using a vacuum deposition method for fonnation of these each class and making one layer contain 
two or more compounds, it is desirable that carry out temperature control of each boat into which the compound 
was put. and it carries out vapor codeposition according to an individual. 

[0087] Although tho organic EL device of this invention is used as an EL eletnent of a direct-current drive mold, 
it can also usually be considered as an alternating current drive or a pulse drive. Applied voltage is usually made 
into about 2 -20V. 
[0088] 

http://www4.ipdl.ncipi.gojp/cgi-bin/tran.web_cgi.ejje 2006/04/24 



[0089] As it was below the <example 1 >. the passive-matrix light emitting device was produced. 
[0090] On the 70S9 glass substrates by Coming. Inc.. membranes were formed and patterning of the ITO 
transparent electrodo (hole impregnation electrode) was carried out so that the pixel (280x280 micrometers per 
pixel) of 64x256 dots might be constituted from 85nm of thickness. And the substrate with which the hole 
impregnation electrode was formed was cleaned ultra sonically using neutral detergent an acetone, and ethanol. 
and it pulled up out of boiling ethanol. and dried Subsequently, it is a front face UV/03 After washing, it fixed to 
the substrate electrode holder of a vacuum evaporation system, and the inside of a tub was decompressed to 
1x10 - 4 or less Pa. And 4. 4', and a 4"-tris (-N-(3-mothylphenyl)-N-phenylamino) triphenylamine (m-MTDATA) 
were vapor-deposited in thickness of 40nm by evaporation rate 0.2 nrn/sec. and it considered as the hole 
impregnation layer, next N and N' - diphenyl-N and N' — the -m-tolyl -4 and 4' — the - diatnino -1 and 1' - 
biphenyl (following. TPD) was vapor-deposited in thickness of 35nm by evaporation rate 0.2 nrn/sec. end it 
considered as the hole transportation layer. Next tris (8-quinolinolato) aluminum (the following and Alq3) was 
vapor-deposited in thickness of 50rvn by evaporation rate 0.2 nrn/sec. and it considered as electron injection 
transportation and a luminous layer. Subsequently, vapor codeposition (2 yuan vacuum evaporationo) of the 
MgAg was carried out to the thickness of 20Ontn by vacuum evaporationo velocity ratio Mg:Ag=1:10. and it 
considered as the electron injection electrode. And aluminum protection eloctrode was formed in thickness of 
200nm by DC spatter using aluminum target 

[0091] This organic electroluminescence structure moved the substrate by which the laminating was carried out 
to the glove compartment which circulated N2 gas. And as a drying agent it put into the network, and it arranges 
and fixed and lOOmg of SrH2 particles was applied on the glass substrate in the state of un-hardening ultraviolet 
curing mold epoxy resin adhesive (Three Bond 30Y296D). And it is 100 micrometers as a closure plete. 
Substrates are printed for 7059 by Corning. Inc. another glass processed so that the airtight space of extent 
might be prepared in piles, and it is 3kg/cm2 with doubling. It pressurized by the pressure and the thin layer of 
adhesives was formed between the glass substrate and the closure plate. At this time, it is 7 micrometers in 
adhesives. A spacer is scattered by 1wt% and the thickness of adhesives is 7 micrometers. It was made to 
become. And UV light was irradiated, adhesives were stiffened end the organic electroluminescence display was 
obtained. 0.01 mg /per three of amounts of a drying agent was set to 3 mm 1mm of space within an airtight case. 

[0092] Direct current voltage is impressed to the obtained organic electroluminescence display in an 
atmospheric-air ambient atmosphere, and it is 10 mA/cm2. By the constant current consistency, the 
continuation drive was carried out for 1000 hours under acceleration conditions of the temperature of 60 
degrees C. and 95% of humidity RH. and expansion of nonluminescent area was measured. The rate of 
nonluminescent area after a 1000-hour drive of this organic electroluminescence display was less than 10*. The 
rate of nonluminescent area was calculated as (nonluminescent area) / (area of a pixel) x100(%). 
[0093] SrH2 and CaH2 were used together as a <example 2> drying agent, and also the organic 
electroluminescence display was obtained like the example 1. and it evaluated like the example 1. This organic 
electroluminescence display of the rate of nonluminescent area after a 1000-hour drive was also less than 10%. 
In addition. SrH2:CaH2 at this time was set to about 1:1 by the weight ratio. 

[0094] BaO of tales doses was used instead of CaH2 as a <example 1 of comparison) drying agent and also the 
organic electroluminescence display was obtained like the example 1. and it evaluated like the example 1. The 
rate of nonluminescent area after a 1000-hour drive became 30% or more, and this organic electroluminescence 
display stopped functioning as a display. 

[0095] Expansion of nonluminescent area is small Bnd its life of a display is longer than the organic 
electroluminescence display of the exarnple of a comparison with which the organic electroluminescence display 
of this invention used BaO for the drying agent 
[0096] 

[Effect of the Invention] As mentioned above, by this invention, it can manufacture easily and the effect of 
moisture etc. is eliminated as much as possible, there is little degradation with the passage of time, and the long 
lasting organic electroluminescence display which can maintain the initial engine performance for a long period of 
time can be offered. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D ra w ing,,!] k is the outline sectional view showing the basic configuration of the organic electroluminescence 
ojsplay of this invention. 
[Description of Notations] 

1 Substrate 

2 Closure Adhesives 

3 Closure Plate 

4 Organic Electroluminescence Structure 

5 Rim Sheet 

6 Drying Agent 
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